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STREAMFLOW DURING AUGUST 
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NORTHEAST 


ind Quebec; Delaware, Maryland, New York, 
and the New England States] 


Streamflow remained in the above-normal 
range in much of the region and increased into 
that range in Connecticut, Massachusetts, Rhode 
Island, New Brunswick, and southern Quebec. 
Vonthly mean flows were highest of record in 
parts of Vermont, Maine, and Quebec. 
associated with 


heavy rains 


esulted in flooding along many streams 


Peak 


record and 


ngland States and southern Quebec. 
aging stations were highest of 
Vermont was 


discharges and gaging-station 


Ol the 


declared a disaster area. 


Stages, 


table on page 3 and 


discharges of 14,900 cfs on St. Francois River at 
Hemming Falls, Quebec (drainage area, 3,710 square 
miles), and 20,000 cfs on St. John River below Fish 
River, at Fort Kent, Maine (drainage area, 5,690 square 
miles) were highest in 50 years of record. The daily 
means of 80,000 cfs on August 12 at Fort Kent and 
38,600 cfs on August 16 at Hemming Falls were 1.9 and 
1.4 times, respectively, the previous August maximum 
dailys set in 1971. In central Maine, monthly mean flow 
at the index station, Piscataquis River near Dover- 
Foxcroft, and about 8 
month (in the above-normal 
with a new maximum daily of 4,800 cfs 
occurring on August 11. 


decreased seasonally, was 


times median for the 


range), 


Streamflow was in the above-normal range in the 
remaining New England States with monthly mean flows 
ranging from 2 to nearly 8.5 times the median. In central 
Vermont. the monthly mean of 1,826 cfs, and the daily 
mean of 12,700 cfs on the 10th, were the highest dis- 
charges for August in 61 years of record on White River 
at West Hartford. (See graph.) 
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Monthly mean discharge of White River at West Hartford, Vt. 
(Drainage area, 690 sq mi; 1,790 sq km) 


In south-central New York, monthly mean discharge 
River at Conklin 
for the 4th consecutive month. Down- 
Harrisburg, Pa., monthly flow 


Susquehanna was in the above- 


normal range 


stream at mean also 


remained in the above-normal range. In the adjacent 
River basin, monthly mean flow of Delaware 
N.J. 
in the above-normal range. In northern New 
York, monthly mean flows of Hudson River at Hadley, 


Delaware 


at Trenton, 


decreased seasonally but 


remained 


lohawk River at Cohoes, and West Branch Oswegatchie 
River above-normal 


August 15 at 


near Harrisville remained in the 


inge. The daily mean of 1,190 cfs on 
Harrisville was highest for the month since records began 


July 1916. 


Pennsylvania, streamflow decreased 


. +} t ' j lh rohan 
iit nthly mean Giscnarge at Allegheny 





River at Natrona (augmented by high carryover fl 


LOW (See map on page 


from July) increased into the above-normal range. and southern New 
Ground-water level trends varied considerably from York State and 

place to place. Levels went up in most of northern Maine Maryland, and Delaware. 

and New Hampshire, southern Vermont, parts of average in most of New 

southeastern and extreme western Massachusetts, and in Pennsylvania; were below 
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ley of New York State. and generally were near 


the lower Hudson River va 


Provisional data; subject to revision 
SUMMARY OF PEAK STAGES AND DISCHARGES IN MASSACHUSETTS AND VERMONT FOR THI 
FLOODS OF AUGUST 1976 
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Mississippi, 
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Streamflow decreased throughout the region, 
except in northern Kentucky, and was below the 
normal range in parts of Mississippi, North 
Carolina, South Carolina, and Virginia. Flows 
remained in the above-normal range in western 
Tennessee and central Alabama. 
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at William O 
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monthly mean flow of 


Huske Lock near Tarheel 
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August median. In the adjacent 
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River, mean flow at the index station 
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the August median flow, and remained in the below- 
normal range. (See graph.) Elsewhere in the State, flows 
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Monthly mean discharge of Nottaway River near Stony Creek, 


Va. (Drainage area, 579 sq mi; 1,500 sq km) 


continued to decrease and generally were about one-half 
of median. 

In western Tennessee, monthly mean discharge in 
Duck River above Hurricane Mills continued to decrease 
seasonally but remained in the above-normal range for 
the 3d consecutive month. 

In northern Kentucky, flow of Licking River at 
Catawba increased contraseasonally, and was 2 times the 
August median, but remained in the normal range. 

Ground-water levels continued to decline in most of 
the region. Notable exceptions included the Piedmont of 
Georgia, where levels in many wells rose about % foot in 
response to heavy rainfall, and in southeastern Florida, 
where seasonal rainfall caused levels to rise 0.1 foot to 
nearly 2 feet. In Mississippi, the sharp declines 
experienced since early spring, by wells screened in the 
Sparta Sand in the Jackson area, continued, and record 
lows occurred in some of the wells. In Kentucky, despite 
declines in water level in the two principal observation 
wells, new August highs were recorded, reflecting the 
high levels attained in late spring and early summer. In 
the heavily-pumped Savannah area of coastal Georgia, 
levels in and near the center of pumping ranged from 
to 5 feet lower than last month and were from 3 to 
feet lower than last year. In the outlying area, levels 
were slightly lower than last month and about 3 feet 
lower than last year. Levels in many wells in the 
Savannah area reached an alltime low. In the Brunswick 
area of Georgia, levels in and near the center of pumping 
ranged from 2 to 5 feet higher than last month but were 
from 5 to 10 feet lower than last year. In the outlying 
area, levels were from | to 3 feet higher than last month 
and ranged from slightly lower to 3 feet lower than last 


i 
7 


year. Water levels reflected reduced pumping by one of 
the large industries in the area during last year, as well as 
a two-week shutdown during last month by one of the 
major water users. 





WESTERN GREAT LAKES REGION 


| Ontario; Illinois, Indiana, Michigan, Minnesota, Ohio, 


and Wisconsin | 


Streamflow decreased seasonally throughout 
the region and remained in the below-normal 
range in Minnesota, Wisconsin, northern 
Michigan, and southern Ontario, and decreased 


into that range in northern Illinois. Flows 


remained above the normal range in parts of 


Ohio. Record low monthly and daily discharges 
occurred on Michigan’s Upper Peninsula. 

In Michigan’s Upper Peninsula, monthly mean 
River neat 
range the 4th 
consecutive month and only 12 percent of median. The 


monthly mean discharge of 7.46 cfs and the daily mean 


discharge at the index station, Sturgeon 


Sidnaw, was in the below-normal for 


of 4.0 cfs on August 25 were Towest for any month 
during the 36-year period of record. 

Runoff in 
where 


Wisconsin was below the normal range 
4-inch rainfall shortage is reported. 
Monthly mean flow at the index station, Jump River at 
Sheldon, percent of 


median, and remained in the below-normal range for the 


about a 
decreased seasonally, was 26 


4th consecutive month. (See graph.) 
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Monthly mean discharge of Jump River at Sheldon, Wis. 
(Drainage area, 574 sq mi; 1,487 sq km) 


Streamflow at all index stations in Minnesota was in 


the below-normal range and less than 20 percent of 
median. For example, the monthly mean flow of 34.5 


cfs in Crow River at Rockford (drainage area, 2,520 


Square miles) was lowest for August in 51 years of 


record and was only 19 percent of median and record 


low for the 2d consecutive month. 


In southern Ontario, monthly mean discharge in 
Missinaibi River at Mattice and English River at 
Umfreville decreased seasonally and remained in the 
below-normal range and were about one-half of median. 

Flows in central Ohio were in the above-normal range 
and about 2 times median. 

Ground-water levels declined in most of the region 
but rose slightly in northeastern Ohio. Monthend levels 
were near average in Ohio, Michigan, and Wisconsin; and 
remained below average in Minnesoia. The level in the 
32-foot deep observation well at Hanska in south-central 
Minnesota was the lowest end-of-August 
recorded in the past 32 years. 
Minneapolis-St. Paul, Minn., artesian 
continued to decline and remained below average 


level 
In the heavily pumped 


evel 


area, levels 


MIDCONTINENT 

[Manitoba and Saskatchewan; 

Louisiana, Missouri, Nebraska, 
South Dakota, and Texas] 


Arkansas, 
North 


lowa, 
Dakota, 


Kansas, 
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Streamflow decreased seasonally in most 
parts of the region but increased in western 
Nebraska and northern Missouri. Flows 
remained below the normal range in parts of 
Iowa, Kansas, Missouri, Nebraska, North 
Dakota, Oklahoma, South Dakota, and Texas. 
Monthly mean flows were lowest of record for 
August at some index stations in lowa, Kansas, 
and Nebraska. 


In North Dakota, drought conditions prevailed across 
the southeastern two-thirds of the State where nearly all 
of the smaller streams have ceased flowing. Flow of the 
Cannonball River at Breien was only 2 percent of the 
median for the month and was nonexistent at 
monthend. In eastern North Dakota, monthly mean flow 
of Red River of the North at Grand Forks decreased 
seasonally, but was in the normal range as a result of 
runoff from (See 
graph.) 


scattered showers at midmonth. 
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Red River of the North at Grand 


(Drainage area, 30,100 sq mi; 78,000 sq km) 


(Continued on page 7.) 





SELECTED DATA FOR THE GREAT LAKES, GREAT SALT LAKE, 


GREAT LAKES LEVELS 


Water | 


furnished hy National 


7 oo enn » hos 
above mean sea leve 


Ocean Survey, NOAA, via U.S. 


Army Corps of Engineers office in Detroit. 
| datum of 1929, add the following values: Superior, 0.96; Michigan-Huron, 1.20; 


evels are expressed as elevations in feet above International Great Lakes Datum 1955 


Provisional data: subject to revision 


AND OTHER HYDROLOGIC SITES 
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St. Clair, 


1.24; Erie, 
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(1934) 
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(1934) 
242.26 
(1934) 





G RE AT SALT LAKE 





| August August 


Reference period 1904—75 





Alltime high: 4,2 


1e LOW 4.19] 


PROATS 73). ne: 
Augus 


.35 (October 1963) 


| 31, 31, 
| 
| 


average, 


1904—75 





+ 


August 
maximum 
(year) 


August 
minimum 
(year) 





n sea level | 4,200.70 | 4,200.45 | 4,198.0 
| 


a ween | 


4,204.1 
(1923) 








4,191.65 


(1963) 





LAKE CHAMPLAIN, AT ROUSES ‘POINT, N.Y. 
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(Continued from page S.) 

In South Dakota, monthly mean flows at both index 
stations were less than 20 percent of median and in the 
below-normal range. Similarly, in eastern Nebraska, the 
monthly mean discharge of 119 cfs, in Elkhorn River at 
Waterloo, was only 19 percent of median and was a 
record low for August since records began in September 
1928. 

Streamflow continued to decrease in lowa and was 
generally in the below-normal range; the northwestern 
part of the State experienced a serious drought. For 
example, the August monthly mean discharge of 80 cfs 
on Des Moines River at Fort Dodge (drainage area, 4,190 
square miles), was lowest in 45 years of record and only 


22 percent of median. 


In western Kansas, the monthly mean discharge of 


2.82 cfs at the index station, Saline River near Russell 
(drainage area, 1,502 square miles) was lowest for the 
month since records began in October 1945. 

In southern Arkansas, flow decreased sharply in Saline 
River at Rye from July, when the flow was 8 times 
median, to 106 cfs and was in the normal range. (See 
graph.) 
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Monthly mean discharge of Saline River near Rye, Ark. 
(Drainage area, 2,062 sq mi; 5,340 sq km) 
In the 


southern part of the 


above-normal 


region, streamflow 


remained in the range in some coastal 
basins in Texas; monthly mean discharges were about 3 
times median. 

In south-central Manitoba, monthly mean discharge of 
Waterhen Rive Waterhen 


seasonally and was in the normal 


below Lake also decreased 


range. 
713.93 


feet above 


mean sea level, 2.93 feet below the August 1975 level, 


Lake Winnipeg at Gimli averaged 
and 0.65 feet lower than last month. 
Ground-water levels declined seasonally in most of the 
region, including North Dakota, lowa, Nebraska, Kansas, 
Arkansas, 
Louisiana. 
**2 ,000-foot 


and in most of the major aquifers in 


However, levels Louisiana in the 


at Baton Rouge and in the Chicot 


rose in 


sand” 


The level of 


aquifer in the southwestern part of the State; levels in 
the Chicot aquifer have recovered more than 13 feet 
since pumping for rice irrigation decreased two months 
ago. Monthend levels in southeastern North Dakota were 
at or near lowest for end of August in at least 13 years 
of record as a result of the persistent drier-than-normal 
conditions. In northwestern Kansas at Colby (Thomas 
County), the water level in a key observation well in the 
heavily-pumped High Plains area was at an alltime low 
Monthend levels in 
lowa ranged from substantially below average in the east 


for the 29-year period of record. 
to slightly above average in the south. In Nebraska, 
monthend levels were generally below long-term average 
levels. In Texas, levels rose in the Edwards Limestone at 
Austin; but declined in the Edwards Limestone at San 
Antonio, in the Evangeline aquifer at Houston, and in 
the bolson deposits at El Paso. Monthend levels were 
above average at Austin and San Antonio, and below 
average at El Paso (lowest of record for August) and 
Houston. Levels were at an alltime low in the Ogallala 
Formation at Plainview. 


WEST 
{Alberta and British Columbia; Arizona, California, Colorado, 


Idaho, Nevada, New Utah, 
Washington, and Wyoming] 


Montana, Mexico, Oregon, 


Streamflow decreased seasonally in most of 
the region and was variable in Arizona, 
California, Idaho, New Mexico, Oregon, and 
Washington. Flows remained in the _ below- 
normal range in central California and central 
Colorado and increased into that range in parts 
of Arizona, New Mexico, and Utah. Above- 
normal flows occurred in Alberta, British 
Columbia, northern California, Idaho, Montana, 
Oregon, and Washington. Flooding occurred in 
Washington. 


Severe flooding occurred in parts of and 
Douglas counties, in north-central Washington, on August 


6, as a result of runoff from intense rains of 


Lincoln 


2 to 3 hours 
duration. Peak discharges at many crest-stage gage sites 
were greater than the discharge of a 100-year flood. Rains 
of 1 to 2 hours duration on August 3 and again on August 
15 struck southeastern Washington in the vicinity of 
Asotin County flood 


1Lood similar 


magnitude and the greatest since 1896 as reported by 


and produce« flows of 


residents in the area. Typical of the 
normal trend in streamflow was 
Gold Bar where 


secutive month. (See graph on page 8.) 
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statewide above 
Skykomish River nea 


flow was above median for the 


Streamflow in Montana and northern Idaho de 


seasonally and remained in the above-normal rang 





the below- 
vd Nevada. 
Fork Dam 


Ground-water levels rose in observation wells in north- 
ern and southeastern Utah (Logan, Holladay, and Bland- 
ing), southern Idaho (Rupert-Minidoka area), and western 
Nevaca (Truckee Meadows); rose or stayed about the same 
in southern Arizona; and generally declined in Montana, 
northwestern and eastern Washington (Sumas and 
Spokane), northern Idaho (Rathdrum Prairie area), south- 
western and southeastern Idaho (Meridian and Atomic 
City), northern and east-central Nevada (Paradise and 
Steptoe) and in central Utah (Floweii). Monthend levels 
were near average in Montana, and were above average in 
northwestern and eastern Washington and in northern and 
east-central Idaho (highest August level of record at 
Steptoe). Levels continued below average in southern 
California, and were below average also in north-central 
and south-central Utah (Holladay and Flowell), and in 
western Nevada (Truckee Meadows). In southern Idaho, 
the level was above average in the well penetrating the sand 
and gravel aquifer in the Boise Valley, and levels were 
below average in the key wells representative of the Snake 
Plain near Atomic City and in the Rupert-Minidoka area. 
In southern New Mexico, levels declined and were below 
average in the shallow aquifer of the southern Roswell 
basin and the artesian aquifer of the Pecos Valley (alltime 
low). In southern Arizona, the level in the Tucson No. 2 
well was lowest of record for August, and in the well at 
Elfrida was at an alltime low; at Higley, in the western part 

f Salt River valley, the level in the observation well was 
ighest of record for August. 


ALASKA 


( 
h 


Streamflow generally decreased seasonally in the south 
coastal basins and was in the normal range. However, 
monthly mean discharge at the index station, Chena Rivet 
at Fairbanks, although increasing seasonally, remained in 
the below-normal range for the 3d consecutive month as a 
result of below-normal rainfall and above-normal temper- 
atures. 

Ground-water levels in the Anchorage area remained 
steady both in the alluvial aquifers and in outlying parts of 
the deep confined aquifers. However, in the heavily 
pumped area of central Anchorage, levels in the deep 
aquifers rose 3 to 9 feet as a result of a substantial reduc- 
tion in pumping. 


HAWAII 


Streamflow generally decreased and was below the 
normal range. On the island of Maui, monthly mean flow 
of Honopou Stream near Huelo decreased seasonally and 
remained below the normal range for the 3d consecutive 
month. On Oahu, flow at the index station, Kalihi Stream 
near Honolulu, also decreased seasonally, was only 
one-fourth of the August median flow, and was below the 
normal range. 
flow of Waiakea Stream near Mountain View increased 
seasonally but was only one-half of median and was in the 
below-normal range. 
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PERIODIC REPORTS ON GROUND-WATER LEVELS IN THE UNITED STATES, 1935—74 


Publication of records of water levels in the United States in the annual series of water-supply papers wi ¢ 
by the Geological Survey in 1935. From 1935 through 1939, one volume per year was issued —-—Water-Supply Papers 
777, 817, 840, 845, and 886, respectively. For the years 1940 through 1955, the nationwide data were 


into six regions, and thus six volumes of water-level records were published for each of those years. Since 
: ye ) e ‘re in eac olume 

Year, regions (groups of States), and report numbers of annual and period of time covered in each volum 

five-year reports on water levels in observation wells in the United increased, so that now each regional volume 

States, 1935-74 tains five years of water-level data 

: eS ea ae Beginning in 1956, water-level data from only a 


Water-Supply Paper number basic network of observation wells have been pub- 








lished. This basic network consists of observation 


Calendar| North South- North- South- North- South- 
year eastern eastern central central | western | western 
States States States States States States 


? 


(part 1) | (part 2)} (part 3)] (part 4) | (part 5) | (part 6) 


wells located insofar as possible where the most 
significant data can be obtained from the fewest 
wells in the most important aquifers. In some 


States the basic network forms the skeletal index 





(Stat ane tI Ark are Ariz of a more comprehensive observation-well program 
otates onn. a. ° » ATOSKé d Z. 7 : Pa. 
in Del lowa La. Colo. Calif. Carried Out In cooperation with State and othe 
region:) |Ind. a. Kans. Okla. Idaho Hawaii governmental agencies. Publications that contain 
] 
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Maine Ky. Minn. Pex Mont Nev. substantial additional water-level data are listed as 
Mass. . Mo. Oreg. N. Mex. 
Mich. : Nebr. Utah ; . an 
N H N. Dak Wash water-level data for each State. The table 
NJ. S.C. S. Dak. Wo. identifies the water-supply paper numbe1 
N. Y. nn. Wis. report containing water-level records for 
Ohio 
Pa. ‘tute in tl rie . 

RI State in this series of reports 

Vi Water-supply papers are available for reference 


references in the S-year volumes following th 


year and also the regional classification 





in many large public and university libraries and in 
1935 777 777 177 777 the district offices of the U.S. Geological Survey 
1936 817 817 817 
1937 840 840 3. 840 : - . 
1938 84: 845 345 5 845 purchased from the U.S. Geological Survey, 1200 
3 R45 84: . O4 fs e , ; , 

1939 886 886 886 S. Eads St., Arlington, VA 22202 (check or money 
1940 906 907 909 910 order payable to U.S. Geological Survey}; or from 
1941 936 937 38 | 939 | 94() 
1942 944 945 947 | 48 
1943 986 987 989 | 990 
1944 1016 1017 1019 1020 to Superintendent of Documents). The price of 
1945 1023 1024 1026 1027 2 Water-Supply Paper 2171 is $2.45; and of Water- 
1946 1071 1072 | 1074] 1075 7 Supply Paper 2172 is ) 

1947 1096 1097 1099 1100 
1948 1126 1127 | 1129] 1130 
| 
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Water-supply papers still in print may be 





Superintendent of Documents, Government 


Printing Office, Washington, DC 20402 (payable 





In the collection 





yb rvatl -well progran the principal 
1949 1156 1157 | 1159 | 160 observation vell pros am, the princl} . 
1950 1165 1166 1168 | 169 7 to measure changes in water level 
1951 1191 | 1192 194 | 


| 
1952 1221 } 1222 224 
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- thar 4 mn ¢ latarmir 
195 rather than to determi 





| i 
» hel ~ + 
1222 23 | 1225 water surface. Becau 
1953 266 1267 | 1269 ete St ge 
29 | 49 1 | . a | types ol 
1954 322 | 1325 | , 
1955 | 1405 | 1408 (OnS OL &% ess and 


16() 177 neither the method of 


1957 1537 1538 | 18] | | 1760 


I I | 1 





1956 ] 538 | | 


ment can be completely 
} ‘ 2Q | 5 ] | lé( | 

1958 1338 5 1760 tion well, howeve1 
yi measuring 


1959 | 18? RO3 | | | 5¢ 1760 
1960 | 17 | RO? I 781 182¢ 16() 


1961 178: 803 1781 1824] 1845] 18 ang so i 


t 


Ye 
1962 1782 976 | 824 | 845 
1963 |  ( ) | | 1976 182¢ 845 
1964 | TT I 78 | 1976 | 187 | 1845 
1965 | 197 | 1978 | | 7 | 7 1845 ‘ : : 
1966 | \ ef 12 ac | 7 1980 ievel iS the datum 

1967 ‘ | 1978 | 090 19 | i9so | 2 work of water levels is | 
1968 | 14 978 | 2090 
1969 2140 | 2171 2090 


1ORO } ) { { 


Surface at each wel 


| , | ‘ . ] 
| 1 I | LYS | \ precise datum 
| 


1970 +() | | 2090 | ; , , 
| | 11) lirl ‘e 11) } 

1971 21. | 171 | 2090 | 17 ‘ iand-Surtace datum 

1972 2]. 7] fay | } the well description asurements of water level 

1973 a) (a) 


in wells equipped with recording gages are given fo 
1974 


every fifth day and the last day of h month 
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of the 21 water resources regions defined by the U.S. Water Resources 
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shown above as the inner edge of the shaded border, is along river-basin divides. 


Council. The regional boundary 
(U.S. part), and the Hudson, Delaware, Susquehanna, Potomac, and James River basins. 
This is the first of a series of regional reports, which will appear periodically in the Water Resources Review 


The Mid-Atlantic Region is region 
Region 2 has a total area of about 108,000 square miles (280,000 sq km), and includes the Lake Champlain basin 


prepared by J.C. Kammerer. 
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SELECTED DATA FOR SOME KEY STREAM STATIONS IN THE MID-ATLANTIC REGION 
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Provisional data; subject to revision 
FLOW OF LARGE RIVERS DURING AUGUST 1976 





August 1976 





Mean — = 
annual Percent 
ischarge | Mor . 
ei discharge fonthly of prea of month 

nd place of determination | | through dis- median ‘ei 
(square from 


Change 


Drainage in dis- Discharge near end 





September] charge | monthly , 
miles) previous 


month (cfs) (mgd) 
(percent) 


1970 (cfs) | discharge, 
(cfs) 1941—70 





St. John River below Fish River at 690 9,397} 20,000 576 +37 9,100 5,880 
| Fort Kent, Maine 
Hudson River at Hadley, N.Y . ,664 2,791 »95 ge, 1,700 1,100 
[Mohawk River at Cohoes, N.Y... . 3,456 5,450 = -34 
|Delaware River at Trenton, N.J .....| .780 11,360 ; 3,760 
Susquehanna River at Harrisburg, Pa. | 100 33,670 ; 2: 10,500 
|Potomac River near Washington, D.C. | 560 "10,640 3,2 1,600 
|Cape Fear River at William O. Huske | 4,810 4,847 
Lock near Tarheel, N.C. 
[Pee Dee River at Peedee, S.C ...... ,830 9,098] 3,020 : 1,800 
|Altamaha River at Doctortown, Ga. 600 13,380 5,318 : - 2,920 
Suwannee River at Branford, Fla... . .740 6,775 4,990 : gre 2,930 
A palac hic ola River at Chattahoochee, ,200 21,690 13,900 
| Fla 
lombigbee River at Demopolis lock 5,400 ,700 4,687 
and dam near Coatopa, Ala 


NmwNN WY 
Annan 


Nm 
~ 


[Pearl River near Bogalusa, La... . 630 533] 2,397 1,600 
|Allegheny River at Natrona, Pa . 410 700 8,336 4,060 
{Monongahela River at Braddock, Pa. 1,337 950| 3,479 3 2,450 
{Kanawha River at Kanawha Falls, 8,367 ,370 3,610 3,450 
| W.Va 
[Scioto River at Higby, Ohio ; 131 | 337 2,101 32 942 
Ohio River at Louisville, Ky? 170 600} 38,500 29,900; 19,300 
Wabash River at Mount Carmel, III 28,600 |} 310 6,908 3,070 
l'rench Broad River below Douglas 4,543 528 2,642 

Dam, Tenn 





lox River at Rapide Croche Dam, 150 4,142 1,380 
near Wrightstown, Wis 
t. Lawrence River at Cornwall 299,000 239,100] 325,900 2 316,000} 204,000 
Ontario—near Massena, N.Y.? 
}St. Maurice River at Grand 16,300 24,900} 26,600 ak 17,800 11,500 
| Mere, Quebec | 
| Red River of the North at Grand 30,100 2 028 : 610 
Forks, N. Dak 
| Minnesota River near Jordan, Minn 16,200 3 280 
Mississippi River at St. Paul, Minn | 800 a 
Chippewa River at Chippewa 600 ; ,198 
Falls, Wi 
Wisconsin River at Muscoda, Wis 300 8, 3,364 
Rock River near Joslin, HI 520 ,288 017 2 ,000 
Mississippi River at Keokuk, lowa | N00 Pe ,167 5,600 
Des Moines River below Raccoon 879 | 7 371 216 
River at Des Moines, lowa } 








Yellowstone River at Billings, Mont BY ie 2s ,754 25 


950 
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it fiermann, M¢ | 200 | 5,42 810 - 500 
Mississippi River at Vicksbur 44,500 552, 800 000 


r Durwood, Okla 1,202 BY 126 
it Otowi Bridge, near 300 3 570 
ns¢ N Mex 


at Green River, Utah 600 


48 


885 : 3,000 
600 600 
88 d 3,400 
99( -4! ,180 
651 -78 680 
Il | aren ; 
849 3,330 
nana, Alask 25.600 040 55.326 ] 41.300 


River at Verona, Calif 21.257 370 
at Weiser, Idaho 200 1670 


oN Nh 


River at White Bird, Idaho 3,550 060 
River at Spalding, Idaho 70 


da 


320 
he Dalles, Orc 37,000 000 
t Salem, Ore ) 280 3.370 


~ 
-) 
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8.300 300) 226.006 7 000 























ps of Engineers, through International St. Lawrence River Board of Control. Discharge 
it Ogdensburg, N.Y. when adjusted for storage in Lake St. Lawrence. 
by Corps of Engineers and Geological Survey. 
n information furnished by Bureau of Reclamation, Corps of Engineers, and Geological Survey. 
listed in this table are in a shortened form previously in use, and used here for simplicity of tabular and 
number contains 8 digits and no punctuation marks. For example, the correct form for station 
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3185 is OL31 8500. 
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EXPLANATION OF DATA 


Cover map shows generalized pattern of streamflow for August 


based on 22 index stream-gaging stations in Canada and 


130 index stations in the United States. Alaska and Hawaii inset 


maps show streamflow only at the index gaging stations which 


are located near the points shown by the arrows 
Streamflow for August 1976 is compared with flow for 
1941-70 
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value; the time you would expect 


the median and half of the time 


median. Shorter reference periods are used fo 
index stations because of the limited records available 
ground-water levels refer to condition 
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in which treated water was 
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ible to U.S. Geological Survey); oi from 
Government Printing Office, Wash- 
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treated water at about 
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per minute), or 6.3 liters per second, for 20 


reel 
Phe injection-pipe system was designed to utilize 


rather than a remote-controlled valve in the well 
sssure and eliminate air entrainment in 
and the escape of dissolved gasses from the 
0-day injection period 


the temperature of 
[50 to P20 


reased from 108 to 90 gallons per 
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econd) 

in some instances, based upon 

is Observations. Results of aquifer 

tions indicated that the transmis- 

rcent during the intervening injec- 

the 


in transmissivity during pumping 


specific capacity remained 


changes in observation wells during 
1 reduction in transmissivity of more than 
specific capacity of the injection well 
percent during injection. 
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water-level changes with the discharge or 


the three tests showed that the water-level 


Average for 24-hour period 0930 to 0930 daily 
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IN FISSURED CARBONATE ROCK, WEST ST. PAUL, MINNESOTA 


changes in the two observation wells tapping the Prairie du 
Chien Group during the injection test were greater than those 
projected from the two aquifer pumping tests. The deviations 
in the water-level changes and in the analysis of aquifer-test 
data indicate that the methods used to analyze data from these 
wells may not be wholly applicable, inasmuch as anisotropic 
and nonhomogeneous conditions prevail in at least the Prairie 
du Chien part of the aquifer. 

The native water and the injected water averaged 0.8 and 25 4 
milligrams per liter chloride, respectively. The chloride, 
utilized as a tracer, showed that the injected water was 
detected only in the lower part of the nearest observation well, ~ 
99 feet (30.2 meters) from the injection well. The chemistry 
of the water and the rock formation showed little liklihood of 
plugging of the recharge well by chemical precipitation. 
Microbiological phenomena apparently did not become a 
significant factor in the recharge test. 

The hydraulic gradient of the aquifer in October and 
December 1971 (before and after injection) was estimated to 
be N. E., 0.0013, and N. 39° E., 0.0012, respectively, on 
the basis of measurements of water levels in the three wells in 
the Prairie du Chien Group. The single-well tracer-dilution 
method of calculation showed a hydraulic gradient of 0.0016. 
A longitudinal dispersivity of 280 feet (85 meters) was calcu- 
lated. Such a value of dispersivity is typical of fractured reser- 
and shows that the Prairie du Chien Group is a 
heterogeneous aquifer. 
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VOLTS 


[he injection test demonstrated that it is hydrologically 
feasible to recharge the Prairie du Chien Group and the Jordan 
Sandstone artificially through wells completed in the Prairie 
du Chien Group. The fissures in the Prairie du Chien Group act 
as conduits through which water spreads. The water passes 
into the Jordan Sandstone from the Prairie du Chien over a 
larger area than it would if it were injected directly into the 
Jordan. 


Average for 20-day test = 95.5 gal/min (6.03 V/s) 
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Figure 1. 


Injection rate and temperature of injection water during injection test. 
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